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??????????????????Bluetooth?
????Wi-Fi???????????Cellular Systems (?
GSM?GPRS?WCDMA/Cdma2000?)?????????
????????????????????????? 
(Multi-Tier Mobile Ad Hoc Network)??????????
?????????????????????????
?????????????????Network Layer??
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
????, ?????????????(1)??Bluetooth 
Scatternet???Efficient Multi-Channel Management???
?(2)??802.11 WLAN???Efficient Multi-Channel MAC 
protocol with Directional Antenna??????? (1) GPRS ?
?????????(2) Bluetooth ?802.11? GPRS ???
??????? 
???? Multi-tier Network?Bluetooth?802.11?GPRS?
Protocol?Routing?Multicasting?Geocasting? 
???? 
Recently, the applications of Irda, Bluetooth, 802.11-based 
Wireless LAN, and GPRS cellular system have been widely used 
in communication network. The advances of computer 
technology and the population of wireless equipment have 
promoted the quality of our daily life. The trend of recent 
communication technology is how to make good use of wireless 
equipments for constructing an ubiquitous communication 
environment. This project is an integrated project. A Multi-Tier 
Ad Hoc Network that consists of Bluetooth, 802.11, GPRS radio 
systems is considered in this project. The goal of the integrated 
project is to develop wireless technologies for providing users 
with high-performance communication services in the Multi-Tier 
wireless network. This sub-project is 2-year sub-project that 
mainly focuses on developing communication protocols for 
providing users with unicast, multicast, broadcast, information 
collection, and geocast services in Multi-Tier wireless network. 
In this year, the theoretical achievements include (1) Efficient 
Multi-Channel Management Protocol (2) An Efficient 
Multi-Channel MAC protocol for 802.11 Wireless LAN with 
Directional Antenna. In addition, the implementation 
achievements include (1) Implementation and Control of GPRS 
Communication Module (2) Implementation of Bluetooth, 
802.11, and GPRS Three-Tier Seamless Handoff Module.  
Key word: Multi-tier Network?Bluetooth?802.11?GPRS?
Protocol?Routing?Multicasting?Geocasting? 
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???????????????????Multi-tier Ad Hoc 
Network?????????Bluetooth?IEEE 802.11?GPRS
????????????? 
Bluetooth???????????????????
???Piconet??????????ISM2.4GHz???79
?????????????????????????
????????????Master ? 48-bit BD_ADDR ?? 
Clock??????Piconet ??????Master ?????
??????Master?????1600???????79 ?
?????????1MB/????????10?100??? 
IEEE 802.11?????????????Institute of 
Electrical and Electronics Engineers??1997?7??????
????????????????????Physical 
Layer?PHY??????????Media Access Control 
Layer?MAC?????????2.4 GHz ISM??????
? ? ? ? ? ? ? ? IEEE 802.3 ? ? ? ? CSMA/CD
?Carrier-Sense Multiple Access/Collision Detection????
CSMA/CA ? Carrier-Sense Multiple Access/Collision 
Avoidance????????????????? IEEE 
802.11????????????????????? – ?
?????Ad Hoc????????Infrastructure????
??????????WLAN????????????
IEEE?1999??????5.5?11Mbps?????????
??– IEEE 802.11b???????????Frequency 
Hopping???????Direct Sequence?????802.11b
?????IEEE????????????WLAN???
IEEE802.11a???????????OFDM?Orthogonal 
Frequency Division Multiplexing?????????OFDM?
?????????????????????????
????2.4GHz????????5GHz????????
??6Mbps??54Mbps?  
?????????General Purpose Radio Service?
PDFCMD Trial Version
www.zeon.com.tw
 GPRS??GPRS?????ETSI????????????
?GSM?????GPRS??????????????
?SGSN?GGSN???????????????????
?????????????????????????
?????????????? 
??????????????????????
Network Layer???????????????????
????????????????????????
?????????????????????????
?????????????????????????
????? 
?? ?????????? 
(1)Bluetooth Multi-Channel Management Protocol 
??????????????scatternet??????
?????? piconet?????? relay??????
piconet??????relay(???)?????piconet???
devices???????????????? device broadcast 
packet??piconet???device ?????packet????
????device??????device?power saving mode?
?Hold mode???device??????????????
?device??????AM_ADDR??????????
active?power saving mode???device?????????
?????????sleep?????????? 
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?????????Piconet topology???? 
?sender?receiver??single-slot packet??????
sender ?receiver???hopping sequence?????channel
?????? time slot???????????sender?
receiver???hopping sequence?????channel????
? ? ? ? ? ? ? ? ? ? single-slot packet ? ? ? ?
single-channel resource?????channel??????;?
sender?receiver???multi-slot packet??????sender
?receiver????hopping sequence?????channel??
??3?5?time slot??????????sender?receiver
?????channel??hopping sequence??????3?5
?channel?????????hopping sequence????
channel?device????????multi-slot packet???
multi-channel resource ????channel????1 ?channel
?devices??????????multi-slot packet?single-slot 
packet?????????hopping sequence??????
channel?????????????????device pair?
??????????single-channel??????????
????multi-slot packet????multi-slot packet??
multi-channel resource???multi-slot packet?channel??
?????channel?device??????????????
???device pair ???????????multi-channel?
????????5?time slot?packet?????????
4???device pairs????????piconet??master??
????active slaves?????????device pairs???
?????? co-channel??????????? 3?
time-slot?packet????????channels???????
????????3?device pairs??????multi-channel
???????????device pairs??????????
?device pairs???????????sender?receiver??
??????channel????????????????
????device???????????????channel?
??????????device pair???????????
????? 
?????piconet ???????????????
????????????????????multi-channel
?????????????????????????
?????????????????????device??
?????????????????scatternet??relay?
???????????????????piconets?? ?
????????????? 
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(a) Piconet P1????time-slot leasing?????? 
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(b) Piconet P1????time-slot leasing?????? 
??? Piconet P1?????time-slot leasing??????
?? 
????piconet??????piconet??????
time-slot leasing???? time-slot leasing???????
piconet??????? (a)???? piconet?????
time-slot leasing???????s2?s3?????????
???m1?????????s2?????????m1? 
m1??????s3???2-hop??????????m1?
???????delay time?????piconet?throughputs 
????????time-slot leasing?????piconet???
??(b)?????s2?s3??????????m1???
??????????time-slot leasing???s2?????
???m1???m1????m1????time slot?s2??
?????s2?s3????temp-piconet??temp-piconet?
????????????piconet??temp-piconet??s2
?s3????????????????1-hop????
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 ?????????delay time?????m1??????
????piconet?throughput? 
??????time-slot leasing?????piconet???
device?single-channel????????????????
?device?????????multi-channel???????
?????????single-channel?????piconet P1?
??(a) ??????device pair(device pair(s1,m1)?device 
pair(s2,s3))?????? time-slot leasing????device 
pair(s2,s3)????????????????????
device pair???????????(b)??????sender
?receiver????????DH3 packet????????
?????????????????multi-slot packet??
????????????????????delay time?
?????(b)????device pair???????????
4?channels(2,29,7,1)?12?time-slots???????DH3 
packet ???2? channel???????????8?
channels(44,13,63,11,32,17,9,53)?device????????
????????????device pair(s1,m1)??????
???device pair(s2,s3)???????????????
????????????device pair?????????
?delay time??? 
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(a) Piconet P1?????device pair???? 
Master m1’s time slot and frequency
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(b) Piconet P1???????????????????
???? 
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(c) Piconet P1???EMMP????????????
?? 
??? Piconet P1???EMMP???EMMP ?????
????????? 
???????????????master????
device????????????channel????????
???????????????????????? (c)
?????????device pair??multi-channel????
?????????????????????device pair
????????????????device pairs?????
??????????????throughput????(c)??
device pair(s1,m1)?device pair(s2,s3)??????????
4 ? channels(2,44,29,63) ? 7 ? slots ? ? ? ? ? 3 ?
channels(13,11,7)???????? single-channel???
?????????multi-channel???????24%?
channel utilization???58%?Slots??????device 
pairs?????????channel-utilization????? 
?????????????????piconet??
????multi-slot packet?time-slot leasing???????
? multi-channel???????????????
multi-channel???????master??????????
???????device pairs??????????????
?????????performance???????????
????????devices???????  
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(a) Relay?????????piconet????????
?? 
P2
P1
Collection Window
Data Window
Schedule Interval
Single-channel Multi-channel
r12
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(b) Relay?EMMP??????????????piconet
???????? 
??? Relay???EMMP???EMMP???????
?piconet???????? 
???????scatternet??????relay?????
?????????piconets??????data transmission 
delay??????????????????? relay??
?????piconets????????scatternet?????
???(a)???r12?piconet P1?P2?relay?device m1?
m2???piconet  P1?P2?master??scatternet??piconet
???device???????????relay???????
???sender?????????relay???relay???
receiver??????relay??????????????
???piconet?????delay  time????(a)????? 
r12???piconet P1???????piconet P1?m1???
???piconet P2?m2??m1????????r12 ?r12?
????null packet?m1???r12??m1???????
r12????piconet P2??P2???????r12????
m2?polling?????????m2??? r12?????
P D F C M D Trial Versio n
w w w . z e o n . c o m . t w
 m1?????????r12?piconet P1???piconet P2?
?????????r12???m2?polling???????
m2??????????????????piconets???
???delay time??????????????????
?????(b)???r12????P1?Collection Window?
??????????m1????????????P2?
Collection Window??????????m2???r12??
???????? piconets??????? piconet?
Collection Window??????????????master?
?Data Window????r12?????P2?Data Window?
?????piconet???????????r12????
????????r12?????????r12????P1?
Data Window????P1?Data Window??????r12?
????????r12?????????piconets???
Data Window??????????????????
piconets?????delay time? 
??????????????????Multi-channel 
Management Protocol???????piconet?scatternet??
?????????????????????????
???????????Bluetooth??????????
????????????piconet??????Schedule 
Interval???scatternet???piconet?Schedule Interval?
???relay????????piconet?Schedule Interval?
?????time slot??????relay??????piconet
? Collection Window??? Schedule Interval????
Collection Window??Data Window?????????
????Data Window?????Sub-window?Channel 
Assignment Sub-window??Data Transmission Sub-window?
?Data Transmission Sub-window????Single-channel?
Multi-channel????? transmission??????Data 
Transmission Sub-window?????single-channel????
???multi-channel???????relay???????
??????????????EMMP????????
?Phases? 
Schedule Interval
Collection Window Data  Window
Data Transmission Sub- windowChannel Assignment Sub-window
Single-channel Multi-channel
B CAP
??? EMMP??Schedule Interval??????? 
• Phase I ? Collection Phase ?? Phase ???
Collection Window??????? master????
????????? master ? beacon ?? piconet
???? slaves????? Schedule Interval???
????? slaves??? assign?? time slot???
???????? slaves??? time slot? slave?
???????? time-slot?? ????? packet
? master?master ??????????? device 
pair ? bandwidth requirement ?????? matrix
??????? device ????????????
master ???? device pairs ?????????
????????????? master ??????
???? Phase II????????? device pairs? 
• Phase II?Channel Assignment Phase?? Phase??
? Channel Assignment Sub-window???????
? master??? Phase I????????????
??????device pairs?????device pair??
????????? single-channel ??? device 
pairs??? single-queue????multi-channel??
? device pairs??? multi-queue??? device pairs
?????? channel???? co-channel????
????master??? channel?????????
? piconet??? device???? devices?????
??????????? Phase III???? 
• Phase III?Data Transmission Phase?? Phase???
Data Transmission Sub-window?????? devices
??? master ????????????????
??? single-channel ???????????
multi-channel?????????????? device 
pairs ????????????? channel ??;?
?????? device ?? Data Transmission 
Sub-window ?????????????????
???????? device ???????????
? device ??????????????????
??? 
???????????????????EMMP?
Phase????????????Phase I??master??
Collection Window???????????????Device 
pair?????????????????master???
Phase II?????????????Phase III??????
?device pair???master?Phase II??????????
?????channel?????????device pair????
??????????????device pair???????
????????? 
??????Phase?????????multi-channel?
?????????????????????????
?????????????relay?????piconets??
Collection Window?Data Window???????????
?????????????????????????
???????????channel utilization??device?
???????piconets??Data transmission delay time??
?? 
(2) Multi-Channel MAC protocol for WLAN with 
Directional Antenna 
?802.11???????????Multi-channel??
?????????????????????????
??802.11 MAC?????Control Channel?RTS/CTS??
?????????????Host ID????Channel 
Hopping Sequence??????????????????
?????????????????????Data 
Channel??????????????????????
??????????????????Multi-channel??
????????????????????????
802.11?Priority???????????Multi-channel with 
Directional Antenna?????????????????
?????????????????????????
????? bandwidth utilization? throughput????
Wireless LAN???????????????????? 
????????????????control channel?
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 n-1?data channel?Multi-channel???????MICA2 
Mote??????channel????MPR500CA?916MHz?
?????100?channel??????????device??
?180??????????????????????
????????????device????????device
? ? ? ? ? ? ? ? ? 180 ? ? ? ? ? ? ? ? ? ?
omni-direction???????????????????
?????????collision?????180???????
?????????????????????block??
??block????????????????????180
??????????? 
??????????????????????
?????(a)????  ????devices????control 
channel????IEEE 802.11 DCF??????????
sender?omni-directional ?????RTS???receiver?
directional ?????CTS?????????????
RTS?CTS????sender?receiver?48-bit MAC address?
?????devices?s1??r1???s2??r2??????
?????pairs??????????????????
?????pair(s1, r1)????sender?receiver???48 bits 
ID???data channel hopping sequence????hopping 
sequence?sender?receiver??????????????
??????data channeli???????????(b)??
??pair(s1, r1)??directional antenna????data channel
???????????directional antenna?data packet?
????device s2?device r2????hopping sequence hop
?data channelj????device s1?device r1?data channeli
??directional antenna??????????data packet ?
device s2?device r2????data channelj??????data 
channel?????????pair(s1, r1)?pair(s2, r2)?MAC 
address??????????? devices???? data 
channel?????????hopping sequence? sender?
receiver?MAC address????????????????
????????????????hopping sequence??
????????channel?????????pairs?data 
channel?????????????control channel???
?????pairs?????????????pair???
??sender? receiver?channel hopping sequence????
data channel????????????????????
???????(c)????????????????
pair?device s3?r3???control channel????????
???????????? 48 bit IDs??? hopping 
sequence??device s3? r3??hopping sequence??data 
channeli???device r3 carrier sense?s1????data packet
?r1?? r3???s1?s3?????, ??r3??????
?????????????s1????r1???. ?r3?
?????directional antenna????Warning packet?s3?
??? hopping sequence????? channel????
channelk?s3???Warning packet??????channelk
???s3?r3 carrier sense??DIFS??????devices?
????????s3?r3???channelk????????
????????pairs???????????????
??pair??????channel?????????????
?Multi-channel?directional antenna?????????
?????????????????????????
?Multi-channel???????????????????
????????????????? 
?????????????? Phases????
Negotiation Phase?Communication Phase?Negotiation Phase
????????devices?control channel?data channel
??????RTS/CTS packet????????????
control channel?????????pair(si , ri)?????
data channel????data packet???????????
Communication Phase????????????????
data channel ??????????Block Phase ?????
????????????????? 
 
(a)???????control channel??omni-directional 
antenna????????? 
(b)??hopping sequence???????????data 
channel????????????? 
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 (c)?????????pairs?????data channel??
??directional antenna????????????
interference???? 
?????????MAC protocol???Multi-channel?
directional antenna??????????? 
???????????State Diagram ??Pseudo 
Code?????Normal phase?????(a)???role?
sender?devices???control channel??IEEE 802.11 MAC
?? carrier sense??DIFS? random backoff?????
Media??idle?????Omni-directional antenna??RTS 
packet?sender???omni-directional antenna???receiver
????CTS packet????CTS packet???????
carrier sense?????????????CTS packet???
sender????? receiver?48 bit IDs???data channel 
hopping sequence????CHS?data channel????sender
??receiver???data channel???sender?data channel?
carrier sense??DIFS?????medium?? idle???
sender? directional antenna?? receiver?????RTS 
packet??receiver??????directional antenna?receiver
????CTS packet??????CTS packet???sender
??directional antenna?receiver????Data packet???
Ack packet?????CTS packet?Ack packet?????
sender?? directional antenna? receiver????Warning 
packet??receiver????reciever????????data 
channel??????????? 
????(b)????role?receiver?device?Normal 
phase??receiver???control channel??omni-directional 
antenna???sender????RTS packet?????RTS 
packet?? receiver??directional antenna?sender????
CTS packet ??sender????receiver?sender???48 bit 
IDs????data channel hopping sequence???data channel
? ? ? receiver ? ? ? data channel ? ? ? receiver ?
omni-directional antenna??sender????RTS packet??
???RTS packet??????directional antenna?sender?
???CTS packet????CTS packet????????
directional antenna?sender????Data packet???Ack 
packet??receiver??RTS pacekt?Data packet???CTS 
packet?Ack packet??? state????? receiver??
directional antenna?sender????Warning packet???
sender?????????data channel?????? 
??Normal phase?????sender?receiver?devices 
?state diagram???(c)???other devices????control 
channel?Listen????RTS packet?????directional 
antenna???RTS packet??Block???duration??CTS 
packet??????other devices????CTS packet???
???control channel?Listen? 
 
 
 
?????????????????data channel?
???????data channel?????????????
???switch data channel?????????data channel 
hopping sequence??????data channels???????
???????????????Block phase?????
Block phase?pairs????data channel hopping sequence?
???data channel??????data channel??????
??????????Block phase?state diagram??device
?role??sender?receiver??????????(a)??
?? role? sender? device??? data channel hopping 
Block(CTS
?NAV?)
Listen 
??CTS 
??RTS 
CTS NAV 
over 
(c)Normal phase??other devices?control channel??state 
diagram? 
?????????protocol??devices?Normal phase?
state diagram? 
(b)Normal phase??receiver?state diagram? 
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failure 
success success 
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Hopping 
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failure 
success 
failure failure
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DS/CTS 
DS/Warning
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The same 
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(a)Normal phase??sender?state diagram? 
CSMA+DIFS+ 
Random Backoff
OS/RTS and 
OR/CTS 
Switching 
to data 
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Media idle success 
failur
Channel 
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Sequence
Media idle
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 sequence????data channel?carrier sense??DIFS??
?????Media??idle???sender?directional antenna
?? receiver????RTS packet? receiver??????
directional antenna?? receiver???? receiver????
CTS packet??????Media?busy???sender?random 
backoff???????sender carrier sense media?idle??
?decreasing the backoff time??sender carrier sense?Media
?busy?????? receiver????Stop packet???
sender???decreasing backoff time??????NAV??
???NAV???????decreasing backoff time???
sender????backoff?????sender???? directional 
antenna??receiver????RTS packet???CTS packet?
???RTS packet???CTS packet???????random 
backoff?decreasing backoff time??????sender???
???RTS packet???CTS packet???sender????
?directional antenna?receiver????Data packet???
Ack packet????????????random backoff???
???? 
??Block phase??? role? receiver?device???
data channel hopping sequence?????data channel???
omni-directional antenna???sender????RTS packet?
???????sender?RTS packet???receiver???
directional antenna?sender?????CTS packet?sender?
??receiver?block?directional antenna??sender????
????directional antenna?sender????Data packet?
??Ack packet?????receiver???RTS packet?Data 
packet????CTS packet?Ack packet???????
collision??receiver?????directional antenna?sender
????Stop packet????sender ??decreasing backoff 
and waiting???????NAV?????receiver???
?omni-directional antenna???sender?RTS packet??? 
 
 
 
??????????protocol?pseudo-code????
????IEEE 802.11???defer timer??SIFS?DIFS?
PIFS…???????? IEEE 802.11???? backoff 
timer?contention window?CW??network allocation vector
?NAV?? 
 
Procedure MAIN ( ) 
Begin 
  Set each of the antenna state as IDLE 
  Initialize NAV for the directional antennas 
  Initialize channel to control channel 
  Do 
If (packet p is detected) then 
If (packet p is detected in buffer) then Call procedure Sender (p) 
ElseIf (destination is it self) then Call procedure Receiver (p) 
Else Set antenna NAV 
End If 
Loop 
End 
 
Procedure Sender (packet p) 
Begin 
  If (antenna state is IDLE) then 
    If (After deferring for a DIFS antenna state is IDLE) 
then Call OmniSend_packet (RTS packet) 
    Else Reset Defer Timer and Start Backoff Timer ( ) 
  End If 
  If (Type of OmniReceive_packet (r) is CTS) then  
Set antenna to the first channel of hopping sequence 
Do (antenna state is IDLE)  
If (After deferring for a DIFS antenna state is IDLE) then  
Call DirSend_packet (RTS) 
Set CTS Timeout Timer ( ) 
  If (Type of DirReceive_packet (r) is CTS) then  
Call DirSend_packet (p) 
 ElseIf (CTS timer is expired) then  
DirSend_packet (Warning) 
If (Hopping Sequence is not end) then 
Hopping to next channel 
Else  
Hopping to first channel and waiting to content to transmit  
/* Block Phase */ 
 End If 
 If (Type of DirReceive_packet (r) is ACK) then 
   Reset contention window 
   Start Backoff Timer ( ) 
   Set antenna IDLE 
   Hopping to control channel 
   Resume to transmit next packet 
 Else 
DirSend_packet (Warning) 
If (Hopping Sequence is not end) then  
Hopping to next channel 
Else  
Hopping to first channel and waiting to content to transmit  
/* Block Phase */ 
         End if 
Else  
DirSend_packet (Warning) 
if (Hopping Sequence is not end) then  
Hopping to next channel 
Else  
Hopping to first channel and waiting to content to transmit  
/* Block Phase */ 
      End If 
    Loop 
If (Hopping Sequence is not end) then  
Hopping to next channel 
Else  
Hopping to first channel and waiting to content to transmit  
/* Block Phase */ 
Else Error_handler ( ) 
End 
(b)Block phase??receiver?data channel?state diagram? 
???????Block phase?state diagram? 
OR/RTS success 
DS/Stop 
DS/CTS DR/Data and DS/Ack 
success 
failure 
failure 
failure 
(Rule 1) 
Wait SIFS 
failure 
(Rule2) 
success 
CSMA+DIFS Random backoff 
and ecreasing 
Media busy 
(a)Block phase??sender?state diagram? 
DS/RTS?
DR/CTS 
DS/Data?
DR/Ack 
failure 
Stop 
decreasing 
backoff and
success 
failure 
Media idle 
success
Media idle 
Media busy
(receiving 
Stop 
NAV over
Backoff 
over
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Procedure Receiver (packet p) 
Begin 
  DirSend_packet (CTS) 
Set antenna to first channel 
  Set RTS Timeout Timer ( ) 
  Do (Timer is not expired) 
    If (Type of OmniReceive_packet (r) is RTS) then 
      DirSend_packet (CTS) 
      If (Type of DirReceive_packet (r) is DATA then 
        DirSend_packet (ACK) 
        Reset contention window 
Start Backoff Timer ( ) 
Set antenna IDLE 
Hopping to control channel 
Resume to transmit next packet 
Else 
  DirSend_packet (Warning) 
if (Hopping Sequence is not end) then  
Hopping to next channel 
Else  
Hopping to first channel and waiting to receive RTS /* Block 
Phase */ 
      End If 
Else 
DirSend_packet (Warning) 
if (Hopping Sequence is not end) then  
Hopping to next channel 
Else  
Hopping to first channel and waiting to content to receive RTS  
/* Block Phase */ 
End If 
  Loop 
  If (Hopping Sequence is not end) then  
Hopping to next channel 
  Else  
Hopping to first channel and waiting to receive RTS /* Block 
Phase */ 
  End If 
End 
?? ?????????? 
 
(A) ???????????? 
?????????????????????????
????? 
(1) ?? 802.11 ??????????? 
???????????Microsoft Windows???
????Microsoft Virtual Studio .NET?????????
?????????????????????????
??? (Library)????????? (Online Document) 
[1][2][3] [4] [5]???????????????????
?802.11??????GPRS???????????
Microsoft Windows????802.11 Wireless Device????
???????GPRS???????????? 
 
???NDIS?????? 
?????802.11????????NDIS????
??NDIS ???Network Driver Interface Specification??
Microsoft?????????Miniport Driver?Intermediate 
Driver?Protocol Driver??????Hook Function????
?????????NDIS Driver?Kernel Mode Driver??
?????????????????????????
?????????????(Crash)? 
? ? ? Miniport Driver ? ? ? ? ? ? ? Manage 
Information Base (MIB)?MIB?????????????
???MIB??????(Element)?NDIS???Object?
NDIS ? ? ? ? ? ? ? ? QueryInformationHandler ?
SetInformationHandler???????????MIB?NDIS
????Object Identifier (??OID)????Windows??
??????MIB?????????????????
Windows????????OID????????????
???????802.11?????????????MIB?
???????????802.11?????? 
802.11??????????????802.11????
???????????802.11 Wireless ????????
??????????(Best Quality Connection)??Best 
Quality Connection (BQC)??????Parameter Manager?
Site Survey Information Manager?Arbiter????????
(??)? 
 
???802.11??????? 
Parameter Manager?Site Survey Information Manager?
?LinkList?????????????????????
?Site Survey???? 
Parameter Manager????????????????
?????????????????????????
??????? 
Site Survey Information Manager?0.5???WLAdapter 
Class???????WLAdapter???????????
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 ?Site Survey Information ???????????????
??(Driver)???????????????????
(Sense)?????(AP)???????Ad Hoc????Site 
Survey Information Manager?????????(List)???
Arbiter??? 
Arbiter?????????????????????
???Arbiter?Site Survey Information Manager??Site 
Survey Information List ? ? ? Parameter Manager ? ?
Parameter List?????BSSID????????????
????????????????????????
??Arbiter?????????????????????
?????????????????? 
(2)?????????????? 
???????????????????????
???? 
z ????????????????????
????????????????????
???????????????????? 
z ????????????????????
????????????????????
????? 
z ????????????????????
????????????????????
????????????????(???
?) 
 
?????????????? 
(B) ??????? 
????802.11?GPRS?????? 
802.11?GPRS?????????Microsoft Windows
?????Microsoft Windows??Kernel Mode?User Mode
???????????????802.11?GPRS????
Microsoft Windows?????????????????
?????????????????  
(1)GPRS ?????????? 
(2) Bluetooth ?802.11? GPRS ????????? 
?????????????????????????
????????????????? 
(1)GPRS ?????????? 
GPRS????????Microsoft Windows???
Remote Access Service (RAS)????????????
RAS?????(RAS Common Dialog Boxes)??????
??????????(Device)???????????
????RAS?????????????? (Dial-up 
Device)??????????????????????
???? 
???????RasDial?????????????
??????RASDIALPARAMS???????????
?????????????????????????
?? GPRS??????????????? RAS 
connection handle????RAS connection handle???RAS
????????????????????????
RAS??????????????? 
????????RasHangUP??????????
??????????????RAS connection handle??
??????GPRS???????? 
? ? ? ? GPRS ? ? ? ? ? ? ? ? ?
RasGetConnectStatus??????????RAS connection 
handle???????????????????????
connected?disconnected??? 
(2)Bluetooth ?802.11? GPRS ????????? 
Bluetooth?802.11?GPRS????????????
? 
z Disconnected 
z Bluetooth connected 
z 802.11 connected 
z GPRS connected 
Disconnected?Bluetooth?802.11?GPRS??????
????????????????????????
?????????????????????????
????????? 
Bluetooth connected???????Bluetooth????
?????????????????????????
????????????????? 
802.11 connected???????802.11???????
??Bluetooth connected??? 
GPRS connected??????GPRS????????
?Bluetooth connected??? 
???????????????????????
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????disconnected????? 
z Disconnected ????? 
Disconnected??????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
??????????Bluetooth???802.11???GPRS
????????????????????? 
z Bluetooth connected ????? 
Bluetooth connected??????????????
?????????????????????????
???????????????Bluetooth??????
???????????????????????RSSI 
lower?????????????????????RSSI 
lowest????????????802.11?GPRS?????
???802.11?????GPRS???? 
???????????RSSI lowest???????
????????????????????????
RSSI lowest????????????????
Bluetooth ?802.11? GPRS ?????????????
Disconnected? 
 
????Bluetooth connected????? 
z 802.11 connected ????? 
802.11 connected????????????????
?????????????????????????
?????????????802.11??????????
??????????????????RSSI good enough
??????Bluetooth??????Bluetooth??????
???802.11??????????RSSI good enough??
Bluetooth????????????????RSSI lower
???????GPRS???????????RSSI lowest
?????????? 
 
????802.11 connected????? 
????????????????????RSSI 
lowest???????????????????????
????????RSSI lowest????????????
????Bluetooth ?802.11? GPRS ??????????
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 ???Disconnected? 
z GPRS connected????? 
GPRS connected?????????????????
?????????????????????????
????????????GPRS???????????
?????????????????RSSI good enough
??????Bluetooth?802.11????????????
???????????????????Bluetooth??
?? 
???????????????RSSI lowest???
?????????????????????????
???RSSI lowest????????????????
Bluetooth ?802.11? GPRS ?????????????
Disconnected? 
 
????GPRS connected????? 
?? ?? 
??????? (1) GPRS control DLL(2)Bluetooth, 802.11, 
and GPRS auto switch module????????????
?? 
(1)GPRS control DLL 
class CGPRSCTL 
{ 
public: 
 GPRS_STATUS GetAdptName(CString* str); 
 GPRS_STATUS QueryAdptStatus(CString* str); 
 GPRS_STATUS GprsTriggerConnect(); 
 GPRS_STATUS GprsTriggerDisconnect(); 
  …… 
} 
 
(2)Bluetooth, 802.11, and GPRS auto switch modul 
class BWGswitch 
{ 
public: 
 void disconnected_process(void); 
 void bluetooth_connected_process(void); 
 void 802_11_connected_process(void); 
 void gprs_connected_process(void); 
 …… 
} 
 
 
?? ????: 
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??: 
?????????? 
?????????? 2004 ??????????????????????
?????? (The 2004 International workshop on Mobile Systems, 
E-commerce and Agent Technology (MSEAT?2004))???????? 2004 ?
?????????????????(?2004 International Conference on 
Distributed Multimedia Systems (DMS'2004))??????? San Francisco, 
California???????8????10????????????????
?????(Agent)????????????(Agent architectures)????
? ? (Mobile Agent) ? ? ? ? ? ?(Network agents) ? ? ? ? ? ?
(Multi-Agents)???????????????(Mobile Systems and 
E-Commerce)????????(Mobile commerce)?????????
(E-commerce interface agents)????????(E-commerce security)??
???????????????(Mobile agents for order processing, 
selling, transactions processing)?????????????(Mobile 
agents for payment, financial processing) ??? 
????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
??????e????????????????????????????
???????????????????????????????????
?????? 
?????????????????????????????????
??????? Mobile Learning????????????????????
???????????????????????????????????
??????????????????????????????????
???????????? 
?????????? 
(1) ??????? 
(2) Call for paper ??? 
PDFCMD Trial Version
www.zeon.com.tw
